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try K*S/^ try K*"0— A\ XVf y K*t$^ttit)C^5^B6^ 

y^, try K#f— ^ s'-y^a*. xvt-y k^it-s ^ B'-yyKitttf 
t*59, t°y K^f— /k t°y K=srif-5>\ try k=¥-?— ^ s'-y ^@!t>p Q 

-2r\ f^5>-B6SrSa^bU^:if^^^B6gH^f^v><od^^$tuXV> O 

O 

(fc'y K*-» 4'-a-D-^7W=-> h\ t:°y K=^»- f-a-lh^aS/K) 
m&)lZ&f$,&tiX\<^Z> (mz.&, J. Vitaminol., 15, pp. 160-166, 1969 RXf 
Methods in Enzymology, 280, pp. 66-71, 1997) Q K^r^V I'-oHJ-^a 

(^IXLtf, #HB 2002-265316 #4*$RXtJ&RrM 2002-265368 -5§-<k#)„ Jfe^^tt 
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!>fa±UTl*S£<9**#fc'5fl s (0g*.i*>J. Vitaminol. , 17, pp. 121-124, 1971) , 

^?yB6 tt, (tf* 5 >\ 22, 138-141(1961)) XfilfT/i'^ 

— y^OS&Un 07-20664 «fc 9 3te3eJ£tta s lS]-ti~5 C b &ta bfrX 

^B 6 fc*r$B£"U 4 0U 7 5%RH^#ni:, /O'hfyS*^!? 
^<7>^S¥*S-IEai$tLSr.fc*S*#$*UTV>5 (MUSIW^ 54(5), 54-58(1986)) 

* * mmiju z n^TK^ * -e « * t^^^-B 6 t'*is vT^wm&tw&fe 

\Z&&X%Z^b&%abfrX^Z>i!)> (%fffl¥- 05-17355 <&$&) , ^O^Itt+^t 

jtj»©ftatfct>*t#3ffc isxmz, ^&.-$-z>b%.m<D#k^ mm. nfottb&m 

(7W/7^i?t"t/K 17(3), 96-100(1986), #51 2002-265368 

mz£z>frty&, &mum\z.&z&tt(Dfem^&ftt*\zm^hti<x%ito ua> 
(Dftfam Kjg.m piwl &m & e> tu 5 * *r <z> Fp^ m * *r u t <? , & * *wb*i *-sb£- u 

T4fcfflUfc«^fct> b** ^B6i VX<Dft&tz$b$:&ft*>titt:^b^5fBlM& 
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mmt &o T^5o ftlztt ttSt* if * :* >-B 6 gfag#£i§#t- 5 C 

**W*fett±l30«W«:»*t*^< «*W«tfTofc«*, fcf * ^B6© 
6ff#tt (KT. rfcfn>B6»j ^R&-rm^5fe5 o ) 35S«jh,/t^«ttSr 

»**®»*tt*«3ft#ife*jLtfiLfc. #*w#e>r±, .libit* s^bs 
mmmK mm. mn, Rxfi<tmftt£2<D&&ta*\z&\,*xh&fe\c&&. 

Bits**, »^->i7«i«»**^te«*«3»itft^ s - nifnuc. *bpj 

•t-^^*?. *»W^J;0v TIE©— jR5C (I) : 



R 2 «-CH 2 0H, -Ceo, -CH 2 NH 2 . -CH 2 -T S y gggiS. X tt-CH 2 -0P0 2 H ^ U J R 3 «tK 




CD 
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tpfflfct U-C^ffi*TSE©-«S: (IV) : 

r6 °Vv^° r5 



H 3 C N 

(5^ R 4 te-CH 2 0H, -CHO. Xtt-CHjNH^Sr^i-d^ fc5V>f*««3i^«»£;h,;fc: 
^<D-CH 2 OH. -CHO. Xtt-CH^&^U ; R"tt**IJK-?\ Xf* 

y ^mmmv< MMznitv ^mm^v ; r 6 HtfMHS&w ucwr t> «tv^ 

*<Z>»£#flrC*>o-C> — «SI (II) : 
H 3 C N 

(^C4>, R 4 te-CH 2 0H. -CH0. Xte-CH^S^-T^ fc 5 v ^ifcaMTC^tt £ *i/fc: 
^tM^-CH 2 0H. -CHO. Xft-CH 2 NH 2 £^U ; R^StH^M^ *g*&0>#«S* X!* 

§a<0— JRA (III) : 
R 6 -X (III) 

^&ft5te##»fc£KJ&£i*:T_tiB<a— tt5£ (IV) T?i$ti5fb^S:#5I 
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R 7 0- 



H 3 C N 




OR 9 



L ; R 8 (i-CH 2 0H N -CH0 X -CH2NH 2> -CH 2 -T ^ / ^^S. 3Ui-CH 2 -0P0 2 H £^ U ; 



Ifc, (v) r-^£;h,5<fc^x«^i££6>&< £ 1>— «©tr* 5 >- 

$Etf* 5 v©5fc£tt#**&*>fcfl3K*K ESS* *ft. Xtf/Xttfi? 

(onunx-^^±.U(Di\Mn<Dt^<D%^m-. (a) — (v> -e^t^t;^ 
(b) ^aau BMbB&itau m&m. skm&mm, mmmm#L Rvm 

^jfc^WI&WfcLT^SIWfcKXtf (A) (V) T^£;ft5fc3^ 

RXF (B) r^^vSr^Wt-^H&JWt^Mfc-iOift^Stt^o 

UlStes #»WOfl2^4f^3te5fej£tt«ra*i% PN-3-0-Gf±lf !) K^r">^ 3-0 
-D- tfjv 3->K^, PN • HC1 tt&gfe t° y K=3f- >^^^- 0 

!2S(t #5&W^fb^&<Bfl&£j£tt&5H-. PN-3-j3-Gtet: o y 3-/3 
-D-^Vn^K^ PN-HC1 fifc&fifttfy K^v^&^-f-. 

f&3Btt % *3SKO-ffc:^<fe(7»t^fettSr^-t-. PN-3-/3-G-HC1 tttry K^rv^ 



R 9 f*7K^^X«-P0 3 H 2 X-m£thZ4£&%lJU*%:<Dm.&<St*ik%£n. m 
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PM-3- /3 -G «t fc e U K^-* 5 V 3-/3 -D-^V= V h\ PN-3- 0 -Gal ^ V Y^-isls 
d-p-d-tf?? hi/Ps PN-HC1 fcfcSftRtry K=^v^VSr^-r o 

»4@tt. **W©flS-fr»©f»5fc«tt«:*i-. PN-3-0-G-HC1 ftfc'y 
3-3-D-^/U3i/KlftK«*r, PL-3-/3-G ttf!) A> 3-j3-D-^=»^h% 

PM-3- 3 -G fit°y ^ 3-^-D-^3v' h\ PN-3- /3 -Gal ttfcTy K*^^ 

3 -j3-D-#7* h^K, pN-HcirtABfetrjJ K^-», pl-hci tttry k**- a* 
as% x pm-2hci • h 2 o tef y K*MJ-3 >**BMft 

5 H! Wt. (D{£&%l<D%:3cfe&&^-t-o Ser-PN-3- 0 -G H: N- (4- fc° y K^e 

^/l^^VVO-L-fc y V K5rx PN-HC1 ttiftBfctfy K^v^Sr^ 

"To 

fj?6Slte> *&m<Dit&®(Dyt$:fe®i*7jk'r o PN-3,4'-cP « t: 0 y K=¥iXV 

3, 4* -itJtfc y h y ? a £r % pn-3-p fy ^ 3- y h y ^ ^ Sr, 

^7®{^, &&m<D{k&m<Dyt&j&&&&'ir 0 pn-3,4' -cp-m s fitry 

^ 3,4' -Si^y ^K-^^^^ASr^ PN • HC1 W3ftfifet?y K^-W^i",, 

£8 0tt. **W©flS-&«©3te*«tt*r^. PN-3-a-G«t°y 3-a 
-D-^/VaV K£> PN • HC1 tt^Sfefc 0 y K^v^^-To 

3&9eaw\ *»w©-fb-&«n©3fe^^ttS:^i- 0 pn-3-s retry k=^v> 

■J- h y ^ A^r^ PN • HC1 \*.m.M¥V K=ar^v^-r o 

fgl OHM:* #35W©<fc^&©!l&££te&^i% PN-3-/3-Gfit°y K^-^V 3- 
j3 -D-^A= v- KfSr, PN-3, 4' -cP tttf y K^v-^ 3, 4' -«3tfc y h y ASr. 

pn-hci ttmrnv}) K^->^^^-r<, 

ll^tix ^PJo-f^^wn— v/ 3 >"^-^<o^^i4Sr^i"o PN-HCI 
^^t°y K^i*^ PN-3-/3-G {it°y K=^r->^ 3-/3 K, PN-3-/3-G* 

HC1 ftt'D K^ft/y 3-/3-0-^7^=1 V KSfifcttL PN-3,4'-cP f*t°y K^i/^ 
3,4'-m^y h y PN-3-S Jitry 3-«SEm^ h 'J ^A^^fo 
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mi 2®tt. &&m<o{£& i to<B*— ^ a >-4 , t?<^^^^'l4^^'t"o PN-HCl tt 
mm.*}) K^S^ PN-3- 13 -G ttfc°y K*r^^ 3-JH)-^aVK, PN-3-0-G- 

hci « tr y k * y 3- & -d- ^/v- =» s/ K*ifc&* pn-3, 4' - c p tt tr y k ^ v- v 

3, 4' -gift y ^fift-t" bV^-^ $r^-fo 

|£l 3Stt, ^PJ^b'g'^^v'^^^— tp~?(nyt& , fe&&7F-to PN-HCl tt 
^tfi; K^i/> s PN-3-0-G tttry K^->>- 3- 3 -D-^ ^ 3 PN-3-0-G- 
HCI ttt'y K^v-y Klllife*, PN-3, 4' -cP tt t° 'J K*->>- 

3, 4* -m^ y >-sfe7- h y ? £^i*o 

fgl4l3tt, *J8«Oft^#©^f y^-ttJCiftJlttlr^t. PN-HCl tt 
mM^'V K^v/V, PN-3-/3-G ttt°y 3- /3 -D-^ K\ PN-3-0-G- 

HCI ttt°y K=*W 3-3-D-^=^Ktm, PN-3,4'-cP tt tT y 

3, 4' -aw y h y 9 ^ *7F-to 

% \ 5®tt. ^Bj^b-a-^^g^^-c-w^^^-f-o pn-hci \zm&v 

y K^'>^ PN-3- /? -G tt fc" y K^»- S-fl-D-^a^ h\ PN-3-0-G-HC1 ttfc" 
y K=^» 3-3-D-^/V=y KMfettU PN-3,4'-cP ttt'y 3, 4* 

y v^-t- h y #A&^-r 0 
mi 6mtt. *»w©^«j«>»c*f7k , 1'-e-eo3t^3ettSr^-t- 0 pn-hci tt*k 

y K3^>^ PN-3-/3-Gttt°y K=^'>^ 3-Mh^3VK PN-3-/3-G-HC1 
tt tT y K =¥ y 3-/3 -D- ^ "> KMfetfci PN-3, 4' -cP tt tf y K * *S is 3,4'- 

ai^ y y»w- H y * j**^-*-,, 
jdnaii, *&m<n<t'&®e> v*??— K*-eo*5fejett«r*f. pn-hci 

ttl£^ f y PN-3- /3 -<} tt fc° y K*'/^ 3- 0 is F> PN-3- 0 -G- 

HCI ttt°y K*f^ 3-/3-D-^3^K*BI*^ PN-3,4'-cP tt fcT y K*V^ 

3,4'-at^y yift^by i>ASr*i". 

hT^wt*wc?j»<o&fe&*:fr'i: m*. pn-hci ttMfc^i! K^yyfca-fru 

t/N' :/ h 7 s - /i^y £ -k^#3u PN-3- 0 -G tt fc° y f y 3-0 -D- ^7t" =i -y 
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Kfc m&V1t'<>' hf^^'V^a^ PN-3,4'-cP f±fc°y K^v^ 

^tfc^ybf^^^^^^t> PN-3-0-G ttt°y K^fl" 3-j3-D-^ 
ai^Kifi^Ufe^h^^Bft*^^^^^*- PN-3,4'-cP tttfy K^v^ 
3,4'-^5|£y V^^* h y ^ Ata^-Ufe^^ h-7 L >'^^^v'^^^#S:Sr^"t _ o 

i% PN-3- $-G y K^^3-^ -D-Jf A" =» v- K 3r^-?\ 

PN-S-g-G . HC1 fitfy K^E-i/y 3- 3 -D-^= OTtlr, DETAPACv 5 

r 1 ra^ y 3 ->;n, y xtt r 2 t m& ufcsut* y ^mm^ir 0 

(OTKK«S:l»*bT#e>n5»S«r*!*i-6. R^^-r^y = & if y Vis 

L-^/l^ h — D-y/J?— L— y X. D-=3ri^o— * x L-^r'> 
c-^, D-T^fcV— L-T7t7-^, D-^n— * % L-^n — * s D-y 
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r 1 ds^-f- y ^ss^tts * / y t°n y h y # y y ^s&fc ^ <©^^ 
^t;^*^>^ tPT/E h y *Ky y >w<* r 2 7^ 

R 2 te-CH 2 OHs -CHO s -CH 2 NH 2 . -CH 2 -TS:/^^ X^-CH 2 -OP0 2 H ^^"To R 2 2* 
5*>, L — try y#ff*UV>. 

r\ r s . R 6 {3i^jt§^afi^ll#f-jil:ji^^x**>^o 0fl*.tf* 

feftts Mill "fe^"K7 -W. ♦ ^y— V (Theodora W. Green) ^Pr^ 
T^y- VJ^—rf^ *>f 3 — ' f>"fev'Xj (John Wiley & Sons, Inc. , 

1999). ivn^ K^y^ • • y - • y • S^-fc 

v-*J (£4#, John Wiley & Sons, Inc., 1999) «SSfcl|E*S£ tbTV^ ^ 
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±ie— (i) xtt (iv)-e«§ti,5'fb^xfi j e^>^f*. zK?p#jxra^fn 

-C=GHSEi-5»'&tf t *>6o *B#*»«©3fc#*tt*. ^^^Xtt^r^T 1 ^^ 

try k^v'^ 3^-^/V3->F 

tfy K^r^5 ^ 3-0-^VV=f K 
t°y K^r-^ 5: ^ 3-o-^3VK 
t° y K=¥ If— A 3- 0 - ^Ov 3 v- K 
Ify 3-a-^W=»'>K 

k°y K^V^ 3-a-^f^^ hVK 

N-^-fy Kdf-f/M ^-W^-L-fe y ^ 3-^-^31/ K 
N- (4- 1° y ^ W » -L— fe y V 3- a -^A' =» > K 

t°y k^v'^ 3-y ^ 

f y w 3, 4" -^tfc y ^ife 

N-(4-fc°y K^rvM-^V^-L-tr y ^ 

10 



WO 2005/033123 



PCT/JP2004/014768 



oXM&'TZZ t&XZZo ^^-is^©R\ R\ R\ R\ R\ R\ %.TfXte±.tZ 
ScSr^Ufc (t£oT. R\ R 6 % S.tF R 6 d^^6S¥^biirf^6£^9*)^>^^< 

nioiwsms). jLUBizLioi-tz®i&mtes {&mm*mm&%m&iz. 



£i\ (II) X0i£ti5>fc&®b-1$£: (III) -C'S^H^^^it^^ 

y 3i//HbSf&{-#b-c-^ (iv) xm£ft%it&m*mm'rz>o z.<Dm, ?g 

t^fc^JSr^/BLT^ £/d£/8L#<T*>J:v\ (II) -e^tiSfc-^ 

i3\ 0»J;tkf> a 4 , a'-^-^Tir^/V't'y K^v/>^a 4 , a^v'-fl^O'V^ /WfcT ]} 
F^iy^fi, W. Korytnyk ^^^^-CV>5*& (J. Org. Chem., 32, 3791-3796, 
1967) X* v #J;tfcf, a 4 , a 5 -0— f t°y -r^fy K =^ ^^"C 

V>-5^rfe (^^5:^. 49, 395-40K 1975) T> MZ.t£s If I) K^f— /V*e S zc?- 
/U7t^-/Hj:D. Heyl k/^^-tV^^&a. Am. Chem. Soc. , 73, 3430-3439, 
1951)T-#Sr bfrXZZo 




A 




n 
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bTte. 09*.rf, T-fe^/wS. ^W^/H*. -0-i?/^36, Xtt tert-^h^^ 
(O^S (0B*.tf, Tir^S, ^V^/V-S. -O-^S, teTt-7^/Ui?*^ 

R 6 ^ sv >(c^Lfc^*^ wyyo t°y7 f ^s> ^y^f'JryS> 

(in) ^$tb-5^#J{is mik&®><oi& C7/u* h-^cD^i-i* 

«$*b-CV^ri:^0*U<. £«#««$;h/r^5£i:as*9#*bV\, 

3WWb«»ft26, J* 4 flu *«*j«viii (B^it^M, % 

# x 1992). ir^KT • W. • ^y — > (Theodora W. Green) r^n^^x-f 
. jf )V ~.-f^ * s( 1/ • Jr—13~y2 ' 9 sy*Z 9 sX\ (John Wiley & Sons, Inc., 

1999) tet°\z%zm<Djjm£t~\z£ <o ij^#a^^A#-e£5o 

zK&g<&^gfm^{&S££^£^bTV>Tt>£V\ *I£2tf>fi^g 
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* if £/B C ^ 5, mit&® t LTIi R 1 toV^RW 

(id ■e*SH5<k'fr«ift--«sc: (in) -e^ttste^^©^'^* 

^$tb5>^b^^-^(^I)^$^^li^©^^v^^^5©^ft^-*j•u-c, 
o. oi~ioo ^4©«HSra^-e#«.Stt'fb*li: UTte.^tf, JMfc7i<^(HgBr 2 h 
^TWb7k^(Hg(CN) 2 K hi) ^^^./W^^IB (AgOS0 2 CF 3 h 

tt« (AgC10 4 K (Ag 2 C0 3 h Rfcft (Ag 2 0), *r 4 m. J i^r s 7^ K 23 

7>Wb*!)ii (AgBF 4 h p-hA^^Aofc^gMfi (p-MeC 6 H s S0 3 Ag) % rb7Xf 
/wry^i^A^ov^ K (Et 4 NBrK f f7^f /VTy^^^A/n-r/f K, 
(n-Bu 4 NBr), p- V fr^ls ^fr-fcl/m. (p-Ts0Hk X(II) (SnCl 2 ), ^-ffc^X 

(IV) (SnCl 4 ) % N y p< 11^^)77- h (Me 3 SiOS0 2 CF 3 ) , £7^ * ^ 

^— s r^W- (BF 3 • 0Et 2 ) vit^r^m (SiF 4 ) % ^Vl" M/77-h (CH 3 OS0 2 CF 3 ) , 

Hfc^ (II) (CuBr 2 h N-7aAa/N^i/f ^ K (NBS) > N-3 !7 K=»^^K-f 5: K 

(nisK b y ^ y^;w*y t (CF3SO3H) , 3-K=7A^3^v?yl 

&mm.M. (IDCP). M7Khy7/U^-n7«^V^y^>'^((CF 3 S0 2 ) 2 0). vM^/V;* 
^/^^-^/V-^^»7^ hV7?—h (CH 3 SS + (CH 3 ) 2 • CF 3 S0 3 -) % mt^O^^^ ^ 
*~JV (C 6 H 5 SeClk ^^/U^^-Zfu^^ K (CH 3 SBrk XttiS**Bft h U ^"/l' 
(TrC10 4 ) b*U ^*U<«m^lS > mitm. M^7;^ 
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■e# * s 20 U v\ J: 0 tt* « * tf . mt * * v >- (ch 2 ci 2 ) . 

^ atl */W» (CHC1 3 K '^nax^y (C1CH 2 CH 2 C1) , h/W^> T 

^W;VA7U' (DMF) n ^ ^vKT-fc bT ^ K(DMAc). 
xh7tKn77y (THFK Xttsho^^y (CH 3 N0 2 ) 

9, »4U< ttO-100 , C©«SH-C*>5« R^Mtt. ttffltSM, R^ 
!> * A. ^-7- b V <?J», !> b **fb-*- b y * 

a n jMHby^**. xf4T^*^r*«E*s#rffe*b. 0*u<f±7kSMb-*-by 

A-=3-/Wm {*9S— >K DMF. DMAc. S?3i?VWc— X b 

;iS5#~36 9. #£u<te 10 
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m (^^/-/k /nso % dmf. dmac mwt. fc. x\ttthb<vm&m& 

fO~50°CT*fc!P x L< 10~30 e CTfc5o S/fcB^teu "T 5 JSUSk ^ 

g£> Si&j&^&ifl-J: il^ 1~24 BfHSJ-efe 9 , U< «: 1~16B# 

Kt±3&v>is % Ate***. WW, WBfc. Xttp-h/^^^/^^Bfe*?^ 

ft. S«?iflJE*^*!:J:oa^S35s % mm 5 #~36 a#|ffl"T?fc 9 . £ b < 10 # 
$b^0fM^J:9s r 4 as-cH 2 -r 5 y ®l xtt-caymj-cfes— (iv) <d\\l^ 

m*. r 4 ^-cho -cfcs— m^, civ) coit^mtr^ /mx***. Kn^^r 5; 
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-cfgt br^ffl^n^t^-efc^^^^JPSfi^v^s, tint urn, #J 
^th^A v jBafcay**, j^n^y^A, &m*mi-h 

T^X. M)^ j?>>^n^->;i/7^, i?>W-'J^ t°y 

|g /K m^y— DMF. DMAc. S^^Tl^— 7VK T^7t K 

< tt7^3-/vi, 7KXttdix^©JB^i»-efo5. KJ&i&^fi> aHrti-20~i50 , C 
-C*>9. ^ff^b<{* 20~ioo'C-efo5 0 jxte^lfflW:* ttJli-5JDR*k «1K. ^ 

(Df&m, XnfcMfcfflt Lt NaBH 4N NaBH 3 CN % NaBH(0Me) 3 ^©**-fkSI*:«ffi 

ftV^S, 0S*.ti, 7/^-/Vi {tfiS—As* a^Z J— DMF. DMAc. 

~30'C-C-fc5 o SJSB»IHtt, teffli-SBOPk RlSia**^K:J: 
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jiflfl~24B#ffi|-ea>«K »*U< 1— 16I^|HIT?*><5. 

(IV) -C*§tL-5-fb^4fe«r«3tb (HO, ^SI^SrXgB K J; \) JM 

*»w<o^«i^«shw:, Tn<Dj?m\z.£ tilth <oizmfe£nz zth 




n w I 



mitR^KHVX-^ (IV) T?*3;ft,5fc^4Sr&»tffti-5 0 —Nt&. (II) -e* 

^✓-fA'tfy K^Wtt, W. Korytnyk basJfi^-CV^S^-fe (J. Org. Chem., 32, 
3791-3796, 1967) 0H;ifi % a 4 , a 5 -0-^y/alf yf^^y K^WttTKHP 
b^iE^tV^^S (tf*^> % 49 % 395-401, 1975) T% #|;ifc£fc a y K^f— /V 
^-/^^Tir^-/Wfi D. Heyl kflSj&^TV^SlfrSfc (J. Am. Chem. Soc. , 73, 
3430-3439, 1951) CI t &X*% 5 0 
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bTf*. tfllx-tf. T-fe^S, ^y/^/H, -O^A-g, Xte tert-^V*.^ 

<D&mm mz-ii, r±^m, -o-yv/vg. -o-^s. tert-^^^f- 
R 5 ^ 5 :v^{^^ufc^S^u•c-ry^at'y7 ^ ^ ^y^y^yg. 

>rty>\ -^yynfc, mtv^wt* JMtyyg^ v>-m. -xw^m. xra^ 
> ^ * a /wtfa y ism* b*&m?bfr. b < y £**fflv^ 

TkM^y*-^ TKm^/^^^x 7k»fls^y^^. 

#y ■Mta/uv**. iMK^y y^-^-by^A, y^H-^-h 
y?*, yvi-*!)^, x^y y^H^y ^^^if3a^^p>tv^o mm&M 
bvxi*. mt-rt. 7^=7, ^^r^y\ hyx^vr^y, hy^^ 

^w*yv, N-^^t"-<y^y, /y^-v^ 3 !)^yxi4^/y ^^ 
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(IV) f«$^5jM!um5lXlt2W±©ftiS^^ 

stsctiu ^ % (i) •c^sns^'teSraiJii-sc^ds-cfrSo #l;t 
^R-t- h y y ^k**-^ h y ^ a n h y 

A, zK^b^y »AXiS^7K5ff-?-hy *Aft^£rfflv>5;U:as-T?#5 0 

DMAc, ■J^^vl^r.—r/K f b7tKo77y, ^^-^riJ-V. 7k N Ti? h >\ X 
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j&S, >K S—fritZ)^ DMF> DMAc. S^*" 

jfciftgWU iia-20~150 o C"Cfe«9. »*b<»4 10~100°C-Cfc^ o £tJ4?«FMtt^ 
##K©»/*4&Wu -«!3t (V) ■e**ftSlf^$^B6«i»flcXtt-t©*«r 

^^fflv^feftSBSKiarittttt^^Sft*. EB«»**tU-Ctt, #J;tk£. « 
S^, +=.T?»m. Xjg&fcifh tf^-fe/HW* »*»A*!L *»U X» 
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^s^rau mnm&s smvv *4rt£}£<Dim*.* ik&mmi<D&*\ mmmrn 

no. 005 vu±.x&z>* 

v ^ h n z> wj/b mum (tctx. # mm&mmyo ^a^s-t^T^, 
flnx^sft ^^^aia^-e^*^D B p»^s^Mv^s c t &x% . (twrnrnmrnx 
mtmmmmum^m^^ z t &x% z> 0 

* % L-:7=— ;* N D-^/Vaf^y, D-y^tfh— 7K D-^V=b 
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3^«ffi», ^<bMi&> fi-fbffi». mt±^^s y^^iis&M. mtm, 

^s/^a, &te-^*v*A> S^^i'H, ^= 

*svj». y>>m*rr**s*J* (n)> y^^^">^A an), 
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tt, #{£3fe{£*tL-C^£ftir* * >-B 6fl#^i: Lt, ^n R n, tf5 

*»9§©ftite«-sli&jfc«K 0»jj*.wr (a) ±ibo— (v) -ca^ti, 5 £ (b) 
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l±mM\Z.ttlsXO. 0 0 0 0 1-2. 0 ir >- h t?fc «5 > £9$<? 

£L<fiO. 001 — 1. oii^-tyfffc5, ::<D3£ig<D-g-W*£3!fRi~ 
tf>H ffiftl iclRJt $ ft 5 d £ tt ft V \ 

a) 3-(2,3,4,6-r hy-^Ttf/V-^-D-^a^^/^-a 4 , a 5 -^-0-T 

a 4 , a s --J-0-T J t^-^^ e V K^v'^'MS (4. 90 g. 17. 2 mmol) CHC1 3 (150 
mD&ttft NaHC0,7k*tt(100 ml)S:*D^ t^l^TOLfcf, 

*Xfc6<fe@# (4.0 gK 2,3,4,6-Th7-i?-7t^-a-D-^l'3t°7/ 
/l^n^-f K (9.74 g, 23. 7 mmol) & CH 2 C1 2 (70 ml) U £t&£&(4. 36 g s 

15.8 mmoDSrADx., Sfcft, »#H*2tt«tifeT> -ife^UfCo RJfc*fc&WE 

24 



WO 2005/033123 PCT/JP2004/014768 

^A~l :2 ©»^*jBtT»*ttJ) T*ttJ» LT 6fe@#©*fB{fr£*& (7. 17 g.itZ^ 78%) 
: 89-93^ 

tfcj^ft^ Ca] D =-20° (c=0.2. CHC1 3 ) 

'H-NMR (CDC1 3 ) 5 ppra ; 2.03(3H,s), 2. 04 (3H, s), 2.07(3H, s), 2.08(3H, s), 
2.09(3H, s), 2. 14 (3H, s), 2. 55 (3H, s), 3. 5-3. 6(1H, m) , 4. 0-4. 2 (2H. m) , 4.83(1 
H, d) , 5. 1-5. 4 (7H, m) , 8. 38 (1H, s ) 
b) try V*cis> 

Ml -a. (Dlt&ya (7.10 g x 12.2 mmol) * / — ;V(40 ml) £tK (20 ml) Id 
U tK^SI^Ts jjcBMfc;* y^A(3. 38 g N 51. 8 nmol) «rAn^. JgftF 

ti^hfyJ* (SP850 ; 100 ml, 7M>b20% * y — /W7k«MR"Cj»a) 
fc. »e>^fcH**r*(200Bl)K:*»U (50% 150mg) SrSAU, 

BO'CT- 30 Jft# Lfc. fiH4itt«:aSiJ#fe, *«:«£E«* U -A*-* (10 : 

K 88 ml) 36»6>Wtt*«rfcfcJ:0, efettftG>*1BflS#* (3. 14 g, Jfc* 78%) 

Saccharomyces cerevisiae &$£) l£ «fc oT^zk^i? x jJ-^/Va^-f 

J 211-212^C 
Jtife3t* Ca] D =-6.0° (c=1.0 s H 2 0K 

^-NMR (DMS0-d 6 ) 6 ppm ; 2.49(3H,s), 3. 0-3. 7 (6H, m), 4. 3-5. 2 (10H, m) , 

5. 59(lH,d,J = 4.8 Hz), 8. 25 (1H, s) 

M2 try K3r1*— /V S-jS-D-^^v' 

a) 3-(2,3,4,6-7 i h7"0-7tf /l^^-D-^a 1^7/ 
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^^#ffl^.T"^trV x.^-/UT±*— JVM&M (11.0 g> 47.5 

mmol) «r CH 2 C1 2 (100 ml) lcSg$S U Tk&T. h l J zc^-)VT X ^(6. 63 ml, 47. 5 mmol) 

MfcJMMK 2, 3,4,6-r h 7-^Tir^/w-a-D-^= tf 7 / 
^ K(23.4g N 57.0 mmol) *JP*.fc. E&33§«:»#«. J***(13.1g . 47.5 
mmoD^iD^.. M"ei8R>|BJ«#Ufc«. 35^ T* 24 B#|§1ifl#£$ett7io SJ«?**r 
^>i§, ^tJBESSt^ a-^ YV=7^ (V D * ^ 5 600 g x n-Hexane: 

8J=^*3vV=i:2 <Da-fr»HtT?*ffl) -^gLUT, ^12^^ (20.8 g, 84%) * 

'H-NMR (CDCI3) 5 ppm; 1. 2-1. 4(3H, m) , 2. 0-2. 1 (12H. m), 2. 45(1. 7H, s), 

2. 54(1. 3H,s), 3.5-4.3(5H,m), 4. 9-5. 6 (6H, m) , 6. 24(0. 5H, d, J=l. 8Hz) , 
6.42(0.5H,d, J=1.7Hz), 8. 16(0.5H, s), 8. 30(0. 5H,s) 

b) 3-(2, 3, 4, B-T h7-0-7tf;W- j3 1^7/ v^/^-tf !) K 

M2-a )<Dit&m (20.0 g, 38.1 mmol) {-tK(200 ml)&tMN iMM (38 ml) Sr 
AD*.. MffiT. 30^IW»#Ufe, RJStt«rM*T?3»ai*. S&fnfiW* (200 ml) 
^DaU ftfifeac^/l^ (300ral)-t?affiUfc„ *Szk MgS0 4 ftjft, ^cffit«§^x »?SS: 
^77i,^a^l>^7^ (v-U iJftV ; 600 g. CHCl 3 :Me0H {ttJ—AS) =50:1 <E> 
a^^-e^tU) TiSUt, *E^*(10.8 g, 57.0%)£#fc o 
'H-NMR (CDCI3) 5 ppm; 2. 0-2. 1 (12H, ra) , 2. 45 (1. 8H, s) , 2. 54(1. 2H, s) , 

3. 6-4. 3 (4H, m) , 4. 9-5. 5 (6H, m) , 6. 6-6. 7(1H, m), 8. 19 (0. 6H, s ), 8.29(0.4H,s) 

c) f!) K*1f— & 3- j3 -\y~y JV^ */ K 

M 2-b) (D\\&tfo (2.0 g. 4.02 mmol) *■ MeOH(25 ml) £ 7k (3 ml){^^^U> tK 
tfil&WT. 7K^{b^yi7A (262 m g> 4. 02 mmol) £ttK(2 ml) l^flSUfcfc^&flP 
x., SEta-eil^lBltl^Ufe. TLC -CJS^©tH3feS:fltIB.«, IN ik^re^fn 

U ^JE&*g&. o-7h^7^ (SP850 ; 100 ml. 7M*S> 30% MeOH 

- #ibftfc@#£zk(200ml)^8?U mmife (50%®tt\ 150mg)£g:AU 60°C 

-ezo&m&wi>izo m&m&zwm. *>««:artSfcjftu e&&^$&*<^fe 
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ffc-g-ft (1. 16g. 88%)£#fc, 
iSt£ : 130~140 ( C 

Jfc^ftg Ca] 0 = -38.4° (0=1.0, H 2 0) 

»H-NMR (DMSO-d 6 ) 8 ppm ; 2.42(3H, s), 3. 0-3. 5 (5H, m) , 3. 6-3. 8 (1H, in), 
4. 6-5. 5(7H,m), 6. 5-6. 6(1H, m), 6. 84(0. 4H, d, J=6. 6Hz), 6. 98 (0. 6H, d, J=7. OHz) , 
8.05(0. 6H, s), 8. 20(0. 4H, s) 
m 3 : fc° V K3F"$* 5 V 3-0 -D-^s v- K £>Mi£ 

a) 3-(2, 3,4, 6-7- h7-0-7tf^/l-D-^3 fc°^/ v-/V)-fc°y K^^-z^ 

#1 2-b) (6. 0 g % 12. 1 mmol) (200 ml) (CffiggB h V ? A (l. 29 

g „ 15. 7 mmol) £:frfbl: K a dfv'/UT >'■=€••=■ tP A (1. 26 g> 18.2 nunol) SrJ&lljt. 

mmr, 3o#ra«#bfc„ gm^/K3oomi)-c&ifcBu *§7k 

Mgso 4 ^^, «jKSr«jE«*u. a^icv 5 ^^-^-^^^^^, mmvtcmft 
sr^Btu m&&m\s. ^12^-^(5.49 g% 89%) 

^-NMR (CDCI3) 5 ppm; 2. 03 (3H, s) , 2. 03 (3H, s) , 2. 05 (3H, s) , 2. 19 (3H, s) , 

2. 56 (3H, s), 3. 5-3. 7 (1H, m) , 4. 0-4. 2 (2H, m) , 4. 61 (2H, brs) , 4. 80 (1H, d, J=7. 9Hz) , 
5.0(lH,brs), 5. 1-5. 5(3H,m), 8.40(1H, s), 8.57(lH,s), 10. 9 (1H, brs) 

b) 3- (2, 3, 4, 6-r b7-0-7t 3 "D" ^> 3^7/ i^/P) - tf y K^ih 5 > 

M 3-a) (D\\&m (2. 28 g s 4. 41 mmol) Srg^^(60 ml) \zMM U 5% Pd-C(AD N 50%wet % 

i.2g)^#&T^a-e i mmmm&m<kvit 0 mm*zm^mm*u&m : £v. 

®ilr7j7A^n^b^7A(^!J*^/H50 CHCl 3 :MeOH:AcOH (ffiWt) 

=10:1:0.01 "e»ffl)T*»»u, mmit&yo u.97 g . 90%)sr#fc o 

'H-NMR (CDCI3) 5 ppm; 2. 01 (3H, s) , 2. 05 (6H, s) , 2. 16 (3H, s) , 2. 53 (3H, s) , 

3. 5-5. 4 (14H, m) , 8. 32 (1H, s) 

c) fc° y ^ V 3- 0 -D-^= K 

M 3-b)<7>fb^(1.90 g % 3.81 ramol)£p< — 7W(25 ml) £ * (3 mDtd&A? 
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U 7kJfr!t#T, V ? ^ < 498 m ^ 7.62 mmoD^TTK (4 ml) {^^bfct>0 

fcfli*.* IlifliMIIWtt JH»©W**«Mft. 6N. U 
581 U »***(50 ml) KiStfBU IN *WSthP *AT»pH 10 fc-U 
B ^^ 9 A (SP850 ; 100 ml. **»fe30%MeQH**tt-e*ffl) -C»»U^:. # 
fc*lfcH#*7K(200 ml)fc:«a*U S^(50% S^, 250 mg) £*D;i. 60^ 30 

#mw*Lfc. m&mzz>%m. u efe«3»»*«>*Bfls* 

2^(189 mg, 18%)£#f£„ 
ifc,& : 205^212*0 

ttWytm C a 3 D = -6. 1° (c=l. 0. H 2 0) % 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2.49(3H,s), 3. 0-3. 5(10H, m) , 3. 6-3. 8 (2H, m) , 
4.02(lH,d, J=12.0Hz), 4.3-4.7(3H,m), 5. 0-5. 1 (2H, m) , 8. 15 (1H, s) 

a) 3-(2,3,4,6-r h7-0-rtf;WM)-^7^ M^7/^)-« 4 , a 5 -v?-0-T 

a4> a 5_c ? _ 0 _ Tir ^. / n ; -»y K^W«iKft(7.82 g. 27.0 mmol) \C CHC1 3 
(300 nDbffiQ NaHCO, . (200 ml)^P^L> SE»"e 1 UVt«, ftttl 

JB *»5RrfH**-eife»- Ufco StMt*: MgS0 4 -CftMMft. ***r*EE«* Lfc. 

#b^fce#.@^(H.4 g, 27.0 mmol) fc 2,3,4,6-7 h7-0-7tf;W^-D-^7 
^ h / '/A-^P 5. CH 2 C1 2 (60 ral)K?gfl?U &BMK(6. 70 g. 24. 3 mmol) 
fcJD*.* WI#HB*T* *a-Cl5i*n, HIT, 7#W«#Lfc. ^P** 

*?>®m, mm^n&^v. mm**?****"? h^A^y ^y^^oo g . 

(8. 23 g, 58%) £#fdo 

•H-NMR (CDC1 3 ) 5 ppm ; 1.97(3H,s), 2.02(3H,s), 2.09(3H,s), 2. 10(3H,s), 
2.15(3H,s), 2.22(3H,s), 2.56(3H,s), 3. 7-3. 9(1H, m), 4. 0-4. 2 (2H, m) , 
4. 79 (1H, d, J=8. 1Hz) , 5. 0-5. 6 (7H, n) , 8. 39 (1H, s ) 
b) If JJ K^r^^ 3-0-D-#7* h-VK 
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m 4-a) <Di£<&m (8. 20 g. 14. lmmol) £ * 9 J — /W80 ml) C»fHI, tK^T. 
Tkmt.Z V ?A(5.99 g, 91.8 mmol) SrTk (20 ml) t£## Life t> 

30 ftm&ni-tc, m&<Dm&&im&* 6n u mm* 

$y J*t? h?9J* (SP850 ; 100 ml, 15% MeOH 7K»«t"C*ffi) "CfllSSi 

U/Co #b*Wt@#<S:7k(400 ml)fc:*«?U igtt£fc(50% fflfls 500 mg) trio*., 
60 < Ct?30^^Lfeo fiH4lfc&5S'J8K 3k«r«M*U mfeZ^? S-X — 
7K(2:l) (150ml)d»e>l¥ilt*"r*iifcJ: 9fcfe«Mfett*©*«fc£*&(3.67g , 
79%) £r#fc 0 

: 215^^ 
itm^tm. C a ] D = +4. 5° (c=l. 0. H 2 0) 

! H-NMR (DMS0-d 8 ) 5 ppm ; 2.49(3H, s), 3. 2-3. 7 (6H, m) , 4. 4-4. 9 (9H, m) , 
5.20(1H, t), 5.45(lH,d, J=5. 0Hz), 8.25(1H, s) 

W 5 : N-(4-fc° y K^/l^ 3* U»-L-± V > 3-/3 KOfiBt 

L-±V> (1.06 g, 10.1 mmol) . «: MeOH (50 ml) U 50%7k®Kfc# y 

?A(1. 12ml.l0ramol)^Px.^^?Lfeo^:w^j2-b)©{t:-^^(5.0g ,10. lmmol) 
*MtL, Sa-C30^fB8l^bfe«, 5% Pd-C(AD. 50%wet. 5.0g)tf>#&T. M 
■C 16 Bfffl^MTjcif ft; UfCo *f tti £ AcOH (1. 2 ml) ^ 7k (10 ml) *tUx.^M 

(Chromatorex ODS-1020T ; 250 g, yfc-e»ffl) X'WM l>1to #&;Jxfc@#£rzk (100 ml) 
fcSWU ®tt^(50% 500mg)£#n;t. 60 o C"e 30 a-|H]*#Ufc„ TStt^Sr 

5S"J«, 5««r»«ttHUfc. #£>nfc6&@#& 90% ^^/-^ (100 ml)t» 

U 6fitefi©&|B<t'g'*b<2. 38 g, 56. 9%) 
SfcA : 165~175t: 

itm^ C a ] D = +8. 8° (c=l. 0. H 2 0) % 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2.49(3H, s), 3. 0-3. 7 (14H, m), 4. 0-4. 2 (2H, m) , 
4.56(2H, s), 4.68(lH,d, J=7. 5Hz),5. l(3H,brs), 8. 21 (1H, s) 0 

M6 : t°y k^^v 3,4'-it^y y "^A tf>S£i£ 
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4 .s.^.^jtf/Ufy K^>'>'*&^*£(33.3 g> 131 mmol)Srfc°y^ 
^ (350 ml) U tR^TT?** ">*flS y * (61. 3 ml. 657 mmol) <7> fc° V ^ >- (150 

ml)«MK*T 1.5 Hlll^t*Ttfc. 1 *W«#**ttfc** 40°CtC#?iLU 15 
^^^Ufc 0 RJfctt&fcffiWBU »«K13K»T, Tth^Vy^ (100 ml) 

7.0 tltt, ^JEE«ib. aaE«r*7A^B^h^A (^y^^/W 250g, 
CHCl 3 :Me0H=10:l-5:lO^^-e^ffi)-e«®iU, «Bfc**<25.6 g. 59%)?: 



-o 



'H-NMR (DMSO-d 6 ) 6 ppm ! 1.98(3H.s), 2.05(3H,s), 2.49(3H,s), 5.14(2H,s), 
5. 31 (2H, s), 6.9-7.3(lH,m), 8.22(lH,s) 

b) tf y K^r w 3, 4' y . 

#ij 6-a)©<ffr£«b<25.6 g. 76.8 mmol) * * * J ~/V (150 ml)^7K(100 ml) fc» 
£P$L tKtK^T, *BfeflS^-by **(6.34 g. 154 mmol) &tR (100 ml) X^M^ 

fct>©*rfti*., mta-ci^m^bfc 0 2N-«-e*ftu 
^^7^^^v^^7A(^y^y/^ 250 g . cHci 3 :Me0H= 5:1 
-4:1-2:1 <DU&wmx*mm)'enwki'fr 0 ^*l&*(254 mi)\z.mm. 

&*■ (D0WEX50WX8. lSg) £&AUpH3.2 fcUfcm. 

(SP207 J 800ml, 7K"C^tti) -CBUfcUfc. B«|7 9 X«rl*ffi«tt^ ^(300 

nl)fc**U Stt«(60%mfr. 1.5g)*r«LXU 50«C-C30#W»#Lfc. * ^ 
^^iSSU *tttt«U, efe«l«»»5|5«>*|Bft-&* (10. 4 g. 58%) £#fc 0 
•H-NMR (DMSO-d,,) 5 ppm ; 2.44(3H,s), 3. 89 (2H, brs) , 4.50(2H,s), 
5. 22 (2H, d, J=ll. 7Hz) , 8. 12 (1H, s) 

c ) t°y y**s> 3,4'-^';^tby^A 

mG-b)(Dik'&m (10.4 g, 45 mmol) &7k(80 ml) tC*» L IN Tkfift^b^ h P * 
ASrAD^TpHlO i: U *7^^a^h^7A (SP207 ; 800ml. TK^ffl) "CJW. 
&Ufc. Bft75^Va^ift, «ttil&(50% 1 g>&SAU 50^-? 30 
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^■mmWVtCo ^^7^m «JEf£@U ^^y-/W(40ml) bV^jV^ 
-7VK300 ml)£;to;i, ^ffiLfc*iNI.£5I&U ^JETf^tU S^alO^fe 
<fb#^J 0.63 85%)£#fc 0 
Rj& : 190~200 6 C 

'H-NMR (DMS0-d 6 ) 6 ppm ; 2. 28 (3H, s) , 4. 37 (2H, d, J=3. 5Hz) , 5. 07 (2H, d, J=5. 9Hz) , 
5. 22 (1H, brs), 7.89(1H, s) 

mi ■ K3rv->- 3,4*-gi^y ism-^m^vj* 

m S-b)(Dik-&!fo (20.0 g, 86.5 mmol) 3r7k(500 mDtC^^LM^^i'!? 
A(1.6 g)^it pH 7.5 fcU *.7A^arb^A (SP207 ; 1, 000 ml % tK 

50t:-C30 5>^#Ufco "7 >%t&&, ^JSE$£@U 7t h>(40 ml) $r*P 

^ftiiUfc^Bl^^HU, ^JETf£*iU SfeMalco^lB^^I (12. 2 g. 58%) 

gL6 : 230t:^± 

J H-NMR (D 2 0) 6 ppm ; 2. 42 (3H, s) , 4. 60 (2H, s) , 4. 83 (1H, s) , 5. 38 (2H, d, J=12. 3Hz) , 
8.02UH, s) 

0ij8 : fc'y Kdfv/y 3-y y»2t h y !7A£>££3t 

W 6-a)O^#|(1.0 g> 3.0 mmol)§:^ ^7— /K10 ml){d^^^ N 7k7fO£T> 
h P !7-M0. 50 g. e.OmmoDSrTKdOmD-C^Lfct^SrJD*.. 
T?24l*W«#Ufc, 2N U ^JE&8&^> »a£*r#9A*n-e 

^(Vy^y^30g, CHCl 3 :Me0H= 4:1-^2:1 <7)^^T-^tH)-t?)ff Mb B #J 
77?i/B^Zm&Mffi&. »aE&*(10ml)K:SgE#U $*B#7A>?n-^ h^y 
J» (Chromatorex 0DS-1020T ; 30g. TRT^ffi) "CflHiLfc. afi()75^">3 
30ml *-C«JBEWR&£ % ?§tt^(50% 1 g)^AU 50^C"C 30 #|fl]*#L;fc. 

**tt£**U efe*^»*©«ffift#* (0.299 g, 34%) £ 

fflL& : 137— HOT; 
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'H-NMR (DMSO-d 6 ) 5 ppm ; 2. 39 (3H, s) , 4. 49 (2H, d, J=6. 6Hz) , 4. 61 (2H, d, J=4. 2Hz) , 
5. 14(lH,t), 5.93(lH,t), 8. 17(lH,s) 

W9 : t°y Y^t^'y 3-3 — D-^^=»'> vw&M.v>Wk 

m 1-b) (Dik&tfo (2.0 g, 6.0 mmol) SrTfc (150 mlMC^j&L, IN ml) 

^ux-immmwvtc^ 7K£^ffi®*ufc 0 ^^^^/~^(i30mi) 

£tK(10 mlM-StflfET^U ^H«(5'C)X*5 0^*PUVt o fTaffi byt^a^^ 

iiu. u &&i&m<Dm.mk&m a. 84 g . i&^83%) £#fc 0 

Jti^Tfe^ Ca] D = +1.7° (0=1.0, H,Oh = 166-170^ 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2. 73 (3H, s), 3. 3-3. 4 (1H, m) , 3. 5-3. 7 (2H, m) , 
3. 7-3.9(3H,m), 4. 7-5. 0 (12H, m) , 8.47(lH,s) 

a) 3- (3, 4, 6 - h y - 0 - Tirfvl' - a - D - ^3 / -a 4 , a 5 - - 

a 4 , a 5 - - 0 - T "fe V-fr k° y K^r V^^^ (0. 67 g, 2. 34 mmol) \Z. 

CHCl 3 (10ml) ^^fQNaHC0 3 7K^(10ml)^PX.. 1 

S Sr^fP^TKT^ bfc„ £SS* MgS0 4 »««r«JE«* bfe 0 

#fe*l/fce£,B# (0.59 g) £ 3,4,6- by - 0 - T^A* - 3-D - j/A-^tf^ 
/vVl^n^-f K (0.50 g. 1.54 mmol) §r (10 mDt^^bs 

7-^-/^ 4A(0.50 g)«rj&D;U «#H£UF\' lOOTJT? 2 B*IKk Si^Lfc, R 

J©«ESr*JE#3«f«s »*7A^ovf^7A (v^y^y/i^;50 g, n-^*rlJ- 

3-(3, 4,6- h y - 0 - Tir^VV- - /3 - D - fc°7 / ->/V) - a 4 , a 5 - - 0 - 

T-fe^A-fy K^:*'©®^* (0.38g, JR^46%. a : j3 =0. 3 : 0. 7) %*#fc 0 
^-NMR (CDC1 3 ) 6 ppm ; 2.0-2.2(15H,m), 2. 59(2. 3H, s), 2. 67 (0. 7H, s) , 
3.4-4.8(6H,m), 5. 0-5. 6 (6H, m) , 8. 35 (0. 2H, s ) , 8.38(0. 8H, s) 
b) fc° y K*^^ 3 - a - D - ^/Va K 

#J 10-a) (Dlk&yo (0.37 g, 0.69 mmol) ^r^ / — /W(4 ml)£7k (2 ml) izfe 
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a?u K^mwT, 7Km^y^A(o.34 g , 5.15 mDoD&mz.. mm&ittc^ 

MT* 1 BMMH*bfc. SJES««: 1NSS^T**0U IftjEESItflK aatSrTk (14ml) 

»^*#u m raw- h v v&mmwL (1.6 mi) t p t? oa-y^^ 

^HWhSL 4mg % 147U) &ap;3U 37°C-? 14 Bf P^, ^i^a 

h b7b„ K*SiK«:»flE«Jl8lfc. y&^A^u-^h^A (Chroraatorex 
0DS-1020TI10 TK-e^tfcl) "C»«Ufc. #ib*lfc@#£7k(10 ml)te»fcU 
Stt^ (50% fflflc. 10 mg) 60*C-C30^M, Jt^Ufc. S'f4^£iIiSiJ 

*&»BEe*U efefe*l&3l5W*IE'fk^ (54 mg. ifes* 24%) £#fc„ C 

o "C^DTfc^fl? £ a — iftVzz. (o y ValfclgU Saccharomyces 

cerevisiae * 3fe) J: o Xft±\Z.iJB7k&m & J? K^^aBftLfcC J&» 

Jfc«E3ft& [a] D = +141,8° (c=1.0, H a 0), l&M ; 201—202*0 

'H-NMR (DMS0-d 6 ) 5 ppm ; 2.49(3H,s), 3. 1-3. 5 (3H, m) , 3. 5-3. 7 (2H, m) , 

3.8-3.9(lH,m), 4. 5-4. 8 (5H, m) , 4. 9-5. 1 (3H, m) , 5. 1-5. 3 (2H, m) , 

5. 45 (1H, d. J=5. 3Hz) , 8. 16 (1H, s) 

vmm i ( ir y k * s-' a- 0 -d-^/v- = > stsejett) 

t s y K*^^ 3-0-D-^7l'=«^K© 0.5% (w/v) (pH6. 7) 0. 3 ml £ 1 ml 

tt35a-CffV\ fiRfttt 13,000Lx £ Lfc 0 ffi|**fr x HBI* 1 BUs flBIt 7 B« % Jgft 
14 B^kWyzf^ HPLC -CjWU t:°y K^'»- 3- 0 -D-^Vw=i $✓ K-£* £r$l 
Jfcbfc. RiftOttKlf!) (pH6.7 KIM) ^oV>T^^S%m^ 

3fc*«:Jt«Lfc, HPLC«!j^#ttWT^ai9-efoSo 

Inertsil ODS-3 (5 mid, * 4.6X150 mm, GL Science Inc.) 
?&8t?£ T ir h =■ h y A* :0. l%(v/v) h !J 7;V^b^K, 5mM sodium 
1-hexanesulfonate = 1:9 
SiSJi 0. 5 ml / min 
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&#] UY 280 nm 

try k^v^ 3-/3-D-^=«^Ktti4 aw? ^ym&vx n-r.yt 
km 2 ( tf y k * > v 3- p -D- ^/v =3 y wm&fefe) 

t°y K^V^ 3-/Hh^3'/KO0.5X (w/v) 7k^f& (pH6. 7) 0. 3ml Sr lml 
^-?>V% HPLC T?##f UHfrfcttttKMl U ^'JK^r^ 3-0-D- 

^msrii 2 mi^-To bo'c. 90 0 mcDunux-mmt' y k^->^« $ » 20%^^ 
-rsoicatu try 3- 3 -d- =« k ts t a, t*ftM * 

/c, sotu 90 nmntimx-mMv y K^ix^Tk^asit&t^fei'S^-*^ 

fc°y K^Vl' 3-5-D-^ r A'=»S/ KTK^^fi^P-feU^^o^o 

KM 3 ( y K^rV ^3-0 -D-^=» KlifiR^t 3 ffcIE«f#©3tegc^ 

tr y K > >- 3- 3 -D-^/W = > KttLHktt. tf y K=*f— ^ 3- /3 -D-^/U- = V h\ 
t° y K 5: ^ 3-3 -D-^/l" = -*s Ks tf y 3-3 -D-# ^ 9 V > V&TftiL 

Htfy K^^tlWO.SX (w/v) jfcSHK (pH6.3-7.2lCHClXf±Na0H-COT 
16) 0.3ri*l»l*jtf9^7^lcifXU KM 1 i: H*<&#IR*«tt* HPLC 

*S*b5©fc»U tf!J tfy K*i^>- 3- 

tf y K3^>>- 3-0-D-:*f9* h'^FttU B^7^Wtt 

t>###*e>*ff* ^s^s^iciRiJiUTVN^^ir^tj^o^o try k** 
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^^-^^mi^mm^x*) % ^n^ic^-rs^^u t s y 

3-^-D-^=-> h% tfy K^S/^ 3-/5 -D-# 7^ H'VKO^TKtejRttJtfebJfc^ 

Kg^j 4 (t°y k^f-v^^ 3-3 -D- ?jv = u vmm.'Rxf&m 3 m?M& 
m 

tr y k# -> ^ 3-/3 -D- = Kifiifeiti, tr v k a* 3- 0 -d- ^ a- v h\ 
\fv k**»\ try /v^^t^t-y K^^&^&^fr-m^o.sK 

(w/v) 7K^^ (pH6. 3-7. 2 ^ HC1 Xti NaOH -C1I) 0. 3 ml & 1 ml * 

t^1% 5o°c. 90 BiHjo^pta-e^Ktry K^-s^aMa ib%, t°y K*-tf— /Hfcife 
iga* 55%, t'y K^^^ttBfcltt* 8 85%35#^s<7M::;a-U t°y K^v^ 3- 
/3 -D-^=t K&&& N tT y K*U— 3- $ h\ t° y K=¥1J- 5: >- 3- 

/3-D-^yV=-> K,t°y K^ri/i/ 3-/5-D-^f^^ KttKfc A/^#fl?LftJ9>ofc< 

5o°c, 90 aiwcDjfla-c&ifeify k^s*^ t°y k<*-9— /nmttu t°y k 

> KttttaL t° y K^rif— A 3-0 -D-^/V^ h\ tr y KdMJ- ^ ^ 3- /3 -D-^/W 
=r h\ t:° y K=¥'» 3- /3 -D-# 7 * b > Kfl>#zkl§i£f**fe Lftd>o fc 0 
f*lfc#!!5 (N-(4-t°y Y*ti/*?-\'ls)-lr'*9 V 3-^-D-^nv/K©)fe$^tt) 

n- (4- tr y K^r v/u^ fwv) -L-fe y v 3- ^ -d-^vw = K&t«M* t° y k * 

^^^n-etLO 0. 5% (w/v) TK^^CpH HC1 NaOH X'WftWO. 3 ml ^ 1 ml ^ 

N-(4-fc° y K=^>vl^ ^ U>-)-L-fe l)y 3-j3 -D-fjU=i V KMt 14 0 ffl 7 
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w&0O6<tfy k^v->- 3,4*-^y ^wtf- h y *A&tftr° y 3-y>-^ 
h y ?^<£>#£^*£) 
fy f^v->- 3,4'-«tty h y ?A&tft°y k*v^ 3-y i^m~-r h 

y^AO.5% (w/v) 7k^(pH6.5-6.8 f^fflSE) 0. 3 ml £r 1 ml * T ^ZftV 

3,4'-^y >m-^b y ^-msh ais^^^RSitUTt^^^^H-f. 3fe2c5t 

9. «jM&te*fr*-*a>K:#u t°y k*s/> 3,4--^y h v vj»fcm 
mRTft'v K=s^»- 3-y ^gfezi^-b y £Ajjc»iftr4*MLU>&3&»o;fc. 

fc°y K^V>-3,4' -g^!/^^^^ 0.5%(w/v)tK^?S (pH6. 5-6. 8 III 

ME) 0.3 ml Sri ml ^y^Ty^ClfAt, »UKM l iH*t7 BIW0>3te 
Mlt^.tJ ? HPLC^*^r^T^ofCo *g*£r8E7Bi;i3H-. 

t° y K i/ ^ 3- a -D- 3 -> K 0.5% (w/v) tK^^ (pH6. 5-6. 8 tpl) 0. 3 ml 
& 1 b1$^9^7^;Kc»AU f*&0>Jl tH3«te:i 0 |W03teflS*tRtje HPLC 

9 (try k*-» h y *Aga£tffl<D#£j£&) 

t" y K d rv'>' 3-fiStl£^ b y ^7 A Srlfc&fc (The Journal of Biological Chemistry, 
262, pp. 2642-2644, 1987) i^ot^lfc, tf y b y ? A 

0. 5% (w/v) 7K^^ (pH6. 5 - 6. 8 (Cfflg) 0. 3 ml £r 1 ml M X *7 * T *S -?MZ& A U s 

t*&0U iridic 1 4 BIBJoatRRItXt^HPLC^ASr^o/t.lfemSrmsH^ 

f^gft^i io (tr y k^s^ 3, 4' y ^&tr b v $ ao^^-i*) 
try k^-^v 3,4*-^y vife^ h y ^Axt^m^tf y k^->>- 0.5% (w/v) 
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zM£f£(pH6. 5-6.8 iZ gH£) 0.3 ml £ 1 ml * T ^/WdltA U ttffcfflf 2 

50°C*P^t/ HPLC #$Ff£fTofc 0 igl^Il 0®^^i~ o 50t: % 90 

Br^^*0M.-e^®?fc o y K^v^as, $j i5%^i-5^{-*f-b, t e y K^ix^ 
aos-c^tfy K^v>-7K^»5||^,{c^fe-r^^)^b. tf y k^v>- 3,4'- 

^^#U 1 1 (P— V'H ^) 

ir^5 KIE-£-$3 0.1 l,3-^fuy^!)3-/p 2.5 g> f l/^;/ y =r 

-/H5g^ W7^y o. oi g % 80 e C{ciT^Dta uaw'jc* 5 * -e«*£ bfc 0 
35«c*t??&ai«, m#L&ase> t*^^^B6ft^ (t-y k^^>-3-j3-d-^/u 

3v/h\ try k^v^ a-Mh^av'Kiit, Xtet* y K3rf>' 3,4'-^ 
y h y t? * ; WT, f^ifi 1 1 ~ 1 6 {^*sv>t rtr ^ ^ 6i^j t 

v^p^^t-^-blBSorov^tL^^^M^^-f-^) o. lgXfit°y 3- 

mi &M&xmM^z&^mw\^Ao%?^>'&7kmmtzxpH6.4 1 u 

HMWcKlT 100 ml ^£ UfCo :©WlC(iW^Ife^ 

i^iLTO, 6^18^, 30 25" lux • hr <D%\Z.^ b tf * 5; 6 !£##<D 

3t*S:fTV\ grjj& % 50^CK:{fc#U o N 14 B, l*£, 2 Jr%qk\z.&8kMl\z.%Sffi. 

7^ £311 lilC/ft. M^t'y K^wasflBI* 3 Bco 18 75 

lux • hr T* 42%^# t «? ^ 5 B <£> 30 7j lux ♦ hr b 30%^#£ ft 9 <b 

A/ $ tt 5 ©lc*t U If * S: 6 5 B HQ =7 >-?f&to LT hfrMte 

fit*, if ^^^*&^(r^$fT'feofCo 
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-Yi/mmffi^t*^^? v >-r h v $a 10. og, 7i<v ^^^^^r/v^/u 

Xr—T frfflBLl- V V V A 20. 0 g. 7 9 V fri?* f-fVT % ; %mr^?4 1/ 10. 0 g, 
•yVttliWBfc^ai^y— 5 K 4.0 g. -fu K'Uls?}) = — tv 2.0 g. tf * § 
6 01^ 0.1 g % ^7**'>$Af»^;V 0.01 g Sr^^TK 40 ml (cjpx. 
T 70 < CtwJnfflb»«?Uyto 35 < C4y.T*T-^ipm> 10%* ^^SSTK^fc-C p H6. 8 
t U *:a>8L HMKzKfciT 100 ml lzM9LLfc>7— L7c 0 ^©WKfRfctttt 
JB^asSSa&kifrfcj^ofco WMUfc^-r^— fi^^^JE{C6ml A*K D65^ 
^^V^iwT^M^fc ITO, 6 75, 18 3?, XV 30 75 lux • hr <D%\Z.^\^\f^ % 
^BSflSWttOJtiSr^TW Sim. 50 , C^fit#U, 00, 14 0. 1^.2^.3^ 

l-t^5VB 6fJt##©«*£JifallJfi0U 1 £ H**:: HPLC Jfcte J; 0 fx ofc 0 

? ^7°m#<n&%:&m i 3®(^^-r 0 ^try K^s^^BRlt 3 so is 75 

lux ♦ hrT? 60%gfc#&& 9 . 5 P (D 30 75 lux • hr 58%^#|C^ T?#8?£jrL5 
0J.1 3 (@H) 

^ 5mg, L-7^^7^^1*y'?i, 0.4g. **^5 
mg, 5 mg, 7fr&W> 5 mg. ^y^^f ^/k 10 mg. fw?-? 

/-JV 0. lg % t^^B 6»##:o.lgSrj««UfcJ|»«l^c70ml teT$&A?Lfc. 
. «ttLfe»»7KfcT 100ml J^BiatU Bid tUfeo -©WJKttfcttetJiM? 

T^fig^i: LtO, 6 75. 18 75S.V. 30 75 lux • hr ©^iL^^^B 6ff§3$ 

7y/ilt©^S:Il 5 0|31^t o t^k'y K^-^^MI* 3 B<D 18 75 
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lux • hr T? 68%^# t & «9 s 5 B O 30 75 lux • hr 49%£g#tC * T?#j5? $ fit, 
M14 (Sfc3|S|-7k) 

^K!>i 4. 6g^TXs</l-T— A 0. Olg^^l^m. 0. 1 g> Ifrffc-*- h y ?A 0.02 
g. ^b^y 0.02 g. ^-^^iX^A 0.01 g. fLg^Vv'^A 0.04 g. 

fcf* 5 yB6lffr 0.01 g. L-T^^7=3r>-^ hD^A 0.07 L-^A-* 5: 
ismi- V y *A 0.02 g % L-T/V^— V 0.02 g, #£f 0. 1 g Srifitgbk 70 ml \Z. 
T^U ^^m. ^SSbM-T 100ml tcf^UtmTKt bfc 0 itf^M^Ctett 
^^if^^^tt^^ofCo ffMUfctm* 6 ml A*U D6 5 Sft 
7 V^fCTiMg ttT0,6 ^ 18 75%.Tf 30 ^ lux • hr <£>7fel-B^ l^^B 
6 mm ft<Dfe A* ±tZ^MMl 1 t^{CHPLC^{dJ:9tTofc 0 

T^^ft^^^r^l 6 [3(£^-r o I^fU K'ap-^^asflRIt 3 B<D 18 75 
lux • hr T* 68%a# t * 9 x 5 0 ^ 30 ^ lux • hrTftt 56%»#U:3; *t,<5 
£>{C*fU fc*^>-B 6fftgt#tt5 Sfflr^-fm&VXhtmtt&tAsZ&lbft, 

1 5 (Ky^7- K) 

/J>*t& lOgKfc** 5: >-B em^ft 0.1 g S:iDx.T^— liljB^bfc. ££>k:> 
40.0 g % ^S^^-?^ 30.0 g> -fY^m 5.0 g % ?^>m 0.001 g N & 

fk^hy *a l.o g, «it@ffii o.oi g. ffiEifcft o.oi g. y/nf^ 0.3 g. zf* 

W*ibfcKy^7— K&->* 1^5 gA*V D6 5fJfc7^tMti 
LT0, 6^. 18 i&K.U* 30 75" lux • hr <D^t\C^ L t* * 5 >-B 6 <£>;£:■: £r_t 

lEHJfetfil lUTOc HPLC J; t) It4o fc„ 

lux • hr T? 90%3g#i: # 9 % 5 0 O 30 55" lux • hr "OW: 85%»#fc£'T? : $M»£;h,5 
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m 1 6 (m&mt&m) 

<D*-7 r >'iz.&&tc 0 oe. 14 BMi *nmz&m.x*&tk&wimLv* ^>-b 

6mmi£X.Xf'<i' h^>-^#/w>?A^4£i:fEll;&£0iJl l HPLC 

u ioomi iciiu, 7k^£^w^£teiW£ bifco #7*^KA;ftfcf«£r^ 

^MT'40r^#Ufc o 0 0> 14 0M1 ^ttl^MSrliL^^^ 

>b emmw-^^o v^>m*^v<k'feA*-tunMm\ 1 ^ehsu: hplc 

■?i>^ft^B i 6 ^ y y —^mum^^m^tLo 2$c<D6'Xy°i — Hci 

0%FB S^pTMEM*gife£jf* ( !: 9 % B 1 6^ 7^- ^&BJ®£gt«U 3 7°C. 

im$M5vo i ro^tcx^aurto ^0. tf*^>-B6i^# (try k 
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h (cov^t, ^na^r y ^gg&aHK ( p h 7 . 0 ) frxm& Lfcs&imjK u 

B 1 6 7; — ?mm®l%&<D&'&<tlg&=i$i?m. 100Mg/ml £*tm<>: Lt^T^ 
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YW^WL (DETAPAC) £g#J (#JJ s^f^ !> =x-/H 00 0:xf 
/KT/l^-^ 1 : 1) Kl»#U 2% i^CMWt, ^7I/^^^M 

W^i^O.l gifU -feA<D%ftm (I^FL20S • BLB7 >zf) *l P 

WfaLfcofWRt^ffii&fiBissett fj(^3ti^(PhotochemPhotobiol, Volume:46, 
Issue:3, Page:367-78, Year: 1987) £#3f UTffiV^fc. 
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1/ 7 1 ' — I 


0 


(Miffl$l^ii ! Rlwj&o"CL' k ^r mirage >vgsk 


1 




2 


JbSA^f§?n?n«'&^ - - , 


O 




4 




5 




6 




7 





,Va v Ktttt) ttlWt = >- b a t LTJB VfcD ETAPACi PJg££*-t 
©Vr73g*«llW«l***'t- 1 b©"t?*>ofc. fc*5 % DETAPACIl Graf b<Dm 
« (JBiolChem. 259(6), pp. 3620-4, 1984 ) |£*>5 J: 5 V~ MB***> 

9. V— Jurkiewicz bOiS' (Photochem Photobiol, 59, pp. 1-4, 

1994 ) -^Sfr-CV^ipfcU 3"T7fc«itHU 91 fcfi-**'*** 

Klfcffll 2 0 (fc$E7}0 

TlE/£# (3) ~ (5) RTfi (9) ~ (1 1) SrS-frWtf (D- 
(2), (6) ~ (8) (1 2) «rJB^*«?U*:»«fc«ra^b"^ ^-IwU, 

(*&#) 

(D ^ytyy 

(2) i, 3-y^i/v^y =— 

(3) 2KU ^-^v-3i^W> (2 0E. o.) y/utr^v' 

(4) xf-;l-7/l'= 1 "^ 

(5) tf*5 6$SWf£ (bfU K^i/y3-j3-D-^3VK) 0. 00 1 

(6) L-T^a/H^VS^aVK 0. 5 
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(7) %m. 0.0 5 

(8) hVVJ* °- 1 

(9) s<?* h*isfT'(&8t-2-^/\'^ 3. 0 

MM 



(l o) 

(i 2) mm* 



#12 o x~mmvt^k$!E7k\z, ai\zmMi-z>z.b\z.£ox, m&&<ttht>*iz-r 
v»m 2 i 

TlE/&# (13). (16) lk.Tf (18) SriPffc^U. 7 OtCftofcH^ 
Sr. (1) ~ (9). (12) RXf (15) S:JQ*&»&U 7 O'Ctc&ofcm 
^W~£n;t-C^£-U KfUbUfc. §bt-C<0^-fb^«r, (10) £. 

Tj? (1 i) t^bfco -W^-a-^i- (14) &;&D;t> +5^^^#b. 

(17) &j&D;t, ^-tH^frai§:^fc= 

(1) *Ky ^-^->^ s f-u> (ioe. o.) vjvyzzi/ 1. o 

(2) #!J t^>>xfl/^ (6 0E. O.) yAslfyh 0. 5 

(3) ^'jty^y^rv-h i. o 

(4) XTTV^fe 0. 5 

(5) ^^=^7^=1-/1/ 0. 5 

(6) ^^!77V 8 - 0 

(7) ^/U^^^U-^y —/l'* 1 0. 002 

(8) yv^yf-^m&fi V 2 0. 3 
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(9) If^S^B 6®IS# (tfy V* 9 sls 3-^-D-^V=^K) 0. 01 

(1 0) tf^J/^ftjffi^* 3 0.1 

(11) fcTA-n^ 0. 1 

(12) BSig&l 0 . 1 

(13) #/l^=¥^f ^/^^y 0. 1 

(14) 7K^{b^ h y 0.0 5 

(15) if;l/7/V3-/l' 5. 0 

(16) ^* 
(1 7) «j- 

(1 8) Wt<tm§&* 4 5.0 
*1 B^dv'^ttSSl 

* 2 *,#i2£|g*ija 

* 3 %m^m^tm 

*4 v-^ttSi 

#**lcgfc#£>bTV*5fcv^S#*J&**>6. (I) 

^^^"-^(m-e^^^a^^sr^ffl^ra^^ utfflv^rt tj: 
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IS 3fc <D ffi, ffl- 

1 . TfE£>— JKA ( I ) ' 



R 2 




R 2 f±-CH 2 0H, -CHO, -CH 2 NHj > -CH 2 -T ^ / ^^S. Xf2-CH 2 -OP0 2 H £^ U ; R 3 teTfc 

2. t°y K^r^^ 3-/3-^/1^=3 t°!J K^v^ 3- a - ? /\s =i b\ fc° V K=¥ 
5 ^ 3-/3-^3^ K. t°U 3-a-^n v-K. fc° y K^U— /V- 3- 

J-^aVK, K=¥f— /V 3-a-^/W = fh\ t°y K^r^V 3-/3 -#7^ h 

>-K> t°y 3-a-^f^^ h\ N-(4-try K^'WMfi/y)-L-tyy 

3-j3-^/W=»->b\ N-(4-t°y K^->/W^^l^^)-L-ty ^ 3-a-^=->h\ fc° 

y r^v^ 3-y^. t-y 3,4'-^!J^ rvn-u-w k^a- 

3. TI5^— jftSC (IV) : 



R 4 




aw 



(5£* N R 4 «-CH 2 0H, -CH0 N Xte-CH^-Sr^-T^ feSV^ttfiUKS-C^S^jTLfc 
^(^)-CH 2 0H. -CH0, Xte-CH 2 NH 2 Sr^ L I R 6 lijk&m^ Xtt 
y >-g£S3g b < y >§£S£r^ U ; R B f4»«»«r* Lrv^-c t> J: 

47 



WO 2005/033123 



PCT/JP2004/014768 



(3£«K R 4 t*-CH 2 0H. -CH0. Xf*"CH 2 NH 2 Sr^-Ti^ fc 5 V £ *^ 

^M^-ch 2 oh, -cho. xfi-oym, fry* u ; r s tt**!^ 7kmm<Di%m^ 3U4 

y >«2£3gu< tt««*ixfcy ^mmz^-r) ^s^s^xtt^oiiT 

fEw— jttss: (HI) : 

R 6 -X (HI) 

-C^^^6-fh:^i:^^$-*-Cl»*«3^IE^<D-^ (IV) -T?fi§tL5^ 

s.t/^{-^cx±ia-^ (iv) t^^ti^ft^^Mlt 

5. TIE©— A*5£ (V) : 



R 9 ttJMHS^XWHTOA =Sr^i~) T?«*n6fls**XW:*©**^tHb«E». •» 





b ; R 8 &-CH 2 0H. -CHO, -CH 2 NH 2 . -CH 2 -T =• J ^S, Xte-CH 2 -0P0 2 H Stttc U ; 



48 



WO 2005/033123 



PCT/JP2004/014768 



9. (a) m&<Dmmm5m\zi£m.<D— «sc (v) -e^axs-fbg^ ,5.^ (b) 

10. (a) m*<nm&%smz.um<D-w&: cv) -r-^^^i^ (b) 



49 



WO 2005/033123 



PCT/JP2004/014768 





1/11 



WO 2005/033123 



PCT/JP2004/014768 



3H 





120 r- 




100 Q 




80 J 


IS 


60 




40 \ 




20 - 



0 




ak 

0 100 200 300 

flMtB#l«!<h) 



400 



PN-HC1 

PN-3-P-GHC1 

PN-3-p-Gal 

PL-3-P-G 

PM-3-P-G 



4g 






•PN-HC! 


— x- 


■PL-HQ 


—X- 


PM-2HC1-H20 




PN-3-p-G-HQ 


—£r- 


PN-3-p-Gal 




PM-3-p-G 




PL-3-0-G 



0 20 40 60 80 

JDn?BP#H(B) 



100 



2/11 



WO 2005/033123 PCT/JP2004/0 14768 



5 m 




0 100 200 300 400 

Jg*WIHJ (h) 



3/11 




4/11 



• ■ > « 

WO 2005/033123 PCT/JP2004/014768 



911 



120 
$100 
80 
«60 

m 

u 40 

£ 20 
W 

0 









-B-PN-3-S 






-♦-PN-HC1 






1 1 - 


1 A t 


i „ . -i 4 



0 50 100 150 200 250 

Jgltii#H(h) 



300 350 



io in 




- -A - PN-3-JJ-G 
□ PN-3,4'-cP 

PN-HCl 



20 40 60 80 



100 



5/11 



WO 2005/033123 



PCT/JP2004/014768 



11 m 





120 




100 


-v=> 


80 


»w 


60 






40 




20 



0 




PN-HCI 
-S— PN-3-P-G 
-A - PN-3-p-G-HCl 
•O -PN-3,4'-cP 
0 - PN-3-S 



12HI 



105 
100 
95 
* 90 
85 
80 









n - . - - - . --53 










» 


» 1 


0 


20 


40 60 



— 


— PN-HCI 




— PN-3-J3-G 


- -A 


- PN-3-P-G-HC1 


— O 


— PN-3,4'-cP 



j&niai#isi(B) 



6/11 



WO 2005/033123 



PCT/JP2004/014768 



13 HI 





120 




100 


9 


80 






njjBj] 


60 




40 




20 




2 3 4 



PN-HCl 
PN-3-P-G 
PN-3-P-G-HC1 
PN-3,4'-cP 



14 



110 




20 40 

2ra*BJ#F43(e) 



60 



PN-HCl 
PN-3-p-G 
PN-3-p-G-HCl 
PN-3,4'-cP 



7/11 



WO 2005/033123 



PCT/JP2004/014768 



15 g 




2 3 4 



— 


-PN-HC1 




— PN-3-p-G 


- -A 


- PN-3-p-G- HC1 


— 0 


-PN-3,4«-cP 



16 H 




0 



2 3 4 

JgJtttlRKB) 



PN-HC1 
PN-3-P-G 
PN-3-P-G-HC1 
PN-3,4'-cP 



8/11 



WO 2005/033123 



PCT/JP2004/014768 



17 g 





110 




100 




90 








80 


nW 


70 




60 




50 




40 




0 



2 3 4 





— PN-HCI 




— PN-3-P-G 




- PN-3-p-G-HCl 


— o 


-PN-3,4'-cP 



m ism 



£ 110 



£ 100 & 



m 

IS 

0 

4 



90 
80 
70 
60 
50 




10 20 

>bniaj#RI(B) 



PN-HCI 
PN-3-P-G 
- -A - PN-3,4'-cP 



30 



9/11 



WO 2005/033123 



PCT/JP2004/014768 



19 m 




0 10 20 30 



fti&*m(B) 

^ 20 m 




10/11 



WO 2005/033123 



PCT/JP2004/014768 




11/11 



INTERNATIONAL SEARCH REPORT 



international application No. 

PCT/JP2004/014768 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07Hl7/02 r A61K31/706, A61P1/02, 1/04, 3/02 r 5/16, 7/06, 
17/00, 17/04, 21/02, 25/08, 25/32, 29/00, A23L1/302 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07H17/02, A61K31/706, A61P1/02, 1/04, 3/02, 5/16, 7/06, 
17/00, 17/04, 21/02, 25/08, 25/32, 29/00, A23L1/302 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG) , BIOSIS (DIALOG) , CAS (STN) , MEDLINE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 

y 



V.Pham et al., "Design and synthesis of novel 
pyridoxine 5' -phosphonates as potential 
antiischemic agents", J.Med. Chem. , Vol.46, 
2003 August, pages 3680 to 3687 

JP 2002-265368 A (PENTAPHARM JAPAN LTD,), 
18 September, 2002 (18.09.02), 
& WO 02/72039 Al 



1-3 
4-10 



4-10 



I | Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



• Special categories of cited documents: u j*> 

tf A w document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier appl ication or patent but published on or after the international "X" 
filing date 

U U* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y» 
special reason (as specified) 
*0" document referring to an oral disclosure, use, exhibition or other means 
tt P* document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
04 January, 2005 (04.01.05) 



Date of mailing of the international search report 
25 January, 2005 (25.01.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized ofRcer 



Facsimile No. _ 

Form PCT/ISA/210 (second sheet) (January 2004) 



Telephone No. 





BGSWffi#-^ PCT/JP2004/0 1 4 76 8 


a. &w<om-t5ftm<n&m immfm^m a pc) ) •,. / 

Int. Cl* C07H17/02, A61K3 1/706, A61P1/02, 1/04, 3/02, 5/164:' 
_ y /_ . - / nn t t y n A 01 / c\ 0 95/32.. 29/00. A23L1/302 




W**^fc«>WRK» (BWWflF^Bl (IPO) 
Int. Cl 7 C07H17/02, A61K3 1/706, A61P1/02, 1/04, 3/02, 5/16, 
7/06, 17/00, 1 7/04, ^ 1 / U , ^o/Uo, £. a / o & t ^ 3/ u u, /v^oi^x/ovs^ 




B^fS&tMSffl LfclS-f-v*— 9<<—* (t**-*^— *go£$f % LfcJlfg) 








WP I 


(D I A LOG) s B I OS I S (D I ALOG) s 


CAS (STN) . MEDL I NE 












bust 5 


X 

Y 


V. Pham et al. , "Design and synthesis of novel pyridoxine 
5' -phosphonates as potential antiischemic agents" 
J. Med. Chem. , Vol. 46, 2003 Aug, p. 3680-3687 




1 - 

4 - 


3 

1 0 


Y 


JP 20 0 2-2 6 5 3 6 8 A 

£%L) 2002. 09. 18 & WO 0 2/72039 Al 




4 - 


1 0 








taj mzmmoibZxwnttt.tK , — ^weEw^&^-t- 

TEJ H^tn®B«tF<OtillS*fctt#ff-efc5*5, BISfflMB 

xm m&ztt-r) 
roj pssicj;5bb^, <£JB, mm$f\^K.-*zx& 


coajs<ofc.«>{w3iffl-r5 t><o 
tyj ¥r\£mm<Dhz > xi8i-cs>'?x. m&x&tfooiu 

r&j PI— >F7r?!i — 


0 4. 01. 2005 


25. 1. 2005. 


B*B#ffJr (I S A/J P) 
mtitm&l 0 0-8 9 1 5 
jmU^ft ffl ESi 5 HHT S 4 # 3 # 


MS % 

mig#"^ 03-3581-1101 




4 C 


9 0 5 0 


3 4 5 0 



i^PCT/ISA/2 10 (312^— v>) (2004^U) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^FADED TEXT OR DRAWING 



U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 




INES OR MARKS ON ORIGINAL DOCUMENT 



